The vapor pressures of several amino acids have been determined by the Knudsen cell effusion method. The standard thermodynamic quantities for the heat of sublimation, the entropy of sublimation and the free energy of sublimation are calculated.
The sensitivity of the mass spectrometer is calculated for an amino acid from its vapor pressure, its ionization cross-section and its intensity of the (P-COOH)+ ion currents relative to the total ion intensity. .
-------=/...., [3] [4] [5] [6] kcal.~ molecule in gas phase The va~'J?S for A (3) an~ C (4) are obtained from pub- At the beginning of the twentieth century, Knudsen (7) noted a direct relationship between the vapor pressure of a sample and the weight lost during a measured interval of time. 
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where M = molecular weight of the gas. 
(10)
For R = 8.314 x 10 7 erg-deg-1 -mole-1 , Equation (10) 
The factor which he introduced was experimentally shown to be a function of the radius of the cylinder through which the molecules traveled and thus the Clausing factor in Equation (13) 
Whitman ( 
The solenoid current is r e lated direct ly to weight differen ces .
Each coil was wound on a brass sp~ol 1~ ~m in diameter and 3 em wide and consisted of approx imat ely 1100 turns of For11Vdl insulated AWG 22 copper wire . The circuit was connected as s h own in Figure 3 . The coils were connected in serie s wi t h helical variable resistors, four six-volt batteries , a constanta n wire resistor and the circuit polarity was changeable by means of a polarity reversing switch. An accurate measurement of the current flowing through the coils was made by measuring the IR drop across the manganin resistor with a potentiometer .
The balance was u sed as a null instrument . A telescope The tantalum disc with the aperture was firmly held in place by means of a screw cap designed to fit the top of the cell. The screw cap had a large enough hole in its center so that the effusion aperture was not covered.
After the effusion vessel was filled with an amino acid and placed inside the vacuum apparatus which was then pumped -4 down to a pressure of S x 10 Torr or less, the salt bath was 
EXPERIMENTAL RESULTS
Data for the amino acids studied are tabulated in Table   1 . The values for log P were plotted against reciprocal absolute temperatures. This gave a straight line according to the equation Substitution of Equation (20) Comparison of Equation (24) with Equation (21) Table 3 along with the values obtained in this work. The same thernodynamic quantities have been calculated for all of the amino acids studied and are tabulated in Table 4 . Since the ratio of the areas is 0.0015, and the product of this ratio and H 0 is insignificant, the equilibrium pressure can be assumed to be the same as the measured vapor pressure.
Statistical errors represent the uncertainty in the measured quantity in a random manner. These include errors in the time, the temperature, the Clausing factor, the area and the loss in weight of the sample. The estimated uncertainty in reading the time is 0.03 of a minute or about 2 seconds.
Since all of the time intervals were greater than 10 minutes, the maximum error in the time is± 0.3%. The error in the temperature is determined by the error in reading the potentiometer and by the error in the spread of the temperature during the experiment.
-
The maximum spread in the temperature during an experiment corresponded to a potentiometer reading of ± 0.04 mv or+ 1°C for the Chromel-Alumel thermocouple. This corresponds to an error of ± 0.5%. The error in reading the potentiometer was + 0.005 mv which was negligible compared to the temperature spread; thus, the total error in the temperature becomes -0.5%.
The uncertainty in setting the balance during each reading was estimated to be ± 0.04 mg. Since two readings were taken for each weight-loss interval, the total uncertainty becomes ± 0.08 mg. The error introduced in the vapor pressure is not uniform because the weight varies; however, most of the samples lost over 2 milligrams. The estimated error in the vapor pressure is estimated to be + 4%.
The Clausing factor was determined by extrapolation of the data given by Demarcus (10) . The error in this value depends upon the error in the ratio L/R and the error in reading the graph.
The micrometer used to measure the thickness of the tantalum foil was calibrated against a set of standard guages.
Its standard deviation was calculated to be + 0.0006 mm.
From this value the calculated per cent error in the ratio (L/R) is± 1.0%.
The error in reading the value from the graph used to obtain the Clausing factor is estimated to be ± 0.0003, or a ± 0.04% error. Therefore, there is a total error of + 1% in the value of this factor.
The uncertainty in the measurement of the diameter of the orifice is + 0.002 mm. which corresponds to an error of Table 3 ).
Other observations noted from the results are as follows:
A F. Anomalies for the butyric acids are also observed in the solubilities and the crystal densities {see Table 5 ).
No attempt has been made to explain the above trends.
This might be done if a knowledge of the lattice energy of the crystalline acids and heats of hydration were known.
Unfortunately these are unavailable for all of the amino acids except glycine.
A mixture of amino acids can be quantitatively analyzed by means of a mass spectrometer. The sensitivity of the analysis of an amino acid depends upon its vapor pressure, its ionization cross section and the intensity of the (P-COOH)+ ion current relative to total ion intensity. Svec and Junk Table 5 . The agreement between the calculated and empirical sensitivities indicates that the sensitivities can be calculated from the vapor pressures.
